iN THE CLAIMS 



Claim 1 (currently amended): A self-adaptive graphic equalizer operable to 
equalize the affects of an audio system on an audio signal, comprising: 



an adaptive graphic equalizer having a plurality of equalizing filters, the plurality 
of equalizing filters having different center frequencies and spanning a predetermined 
audio bandwidth, each equalizing filter being operable to filter an i m sub-band of the 
audio signal; 

a plurality of first filters coupled to the audio system, each first filter being 
operable to filter aft a programmed i lh sub-band of an output signal of the audio system; 

a plurality of second filters receiving the audio signal, each second filter being 
operable to filter a* a programmed i th sub-band of the audio signal; and 

a gain adjuster operable to adjust the i* 1 sub-band of the adaptive graphic 
equalizer in response to a difference in the i lh sub-band of the filtered output signal from 
the plurality of first filters and the i" 1 sub-band of the filtered audio signal from the 
plurality of second filters. 

Claim 2 (original): The self-adaptive graphic equalizer, as set forth in claim 1 , 
further comprising: 

a first plurality of lowpass filters, each lowpass filter being operable to filter an i th 
sub-band of the filtered audio signal; 

a second plurality of lowpass filters, each lowpass filter being operable to filter an 
i m sub-band of the filtered output signal; 

a mean normalization circuit operable to normalize the i* sub-band lowpass 
filtered audio signals and the I th sub-band lowpass filtered output signal and generate an 
i to sub-band of mean-normalized audio signal and an i m sub-band of mean-normalized 
output signals. 
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Claim 3 (original): The self-adaptive graphic equalizer, as set forth in claim 2, 
further comprising: 

a comparator coupled to the mean normalization circuit and operable to 
determine whether the i ,h sub-band lowpass filtered output signal is less than the i lh sub- 
band of mean-normalized audio signal; and 

the gain adjuster of the i m sub-band of the graphic equalizer operable to 
increment or decrement the gain of the sub-band of the graphic equalizer in response 
to the comparator comparison. 

Claim A (original): The self-adaptive graphic equalizer, as set forth in claim 2, 
further comprising: 

a difference circuit coupled to the mean normalization circuit and operable to 
determine the difference between the i m sub-band lowpass filtered output signal and the 
i* 1 sub-band of mean-normalized audio signal; and 

the gain adjuster of the i 01 sub-band of the graphic equalizer operable to add or 
subtract the difference from the gain of the i m sub-band of the graphic equalizer. 



Clainriy^previously presented): A self-adaptive graphic equalizer operable to 
equalize the affects of an audio system on an audio signal, comprising: 

an adaptive graphic equalizer having a plurality of equalizing filters, the plurality 
of equalizing filters having different center frequencies and spanning a predetermined 
audio bandwidth, each equalizing filter being operable to filter an i th sub-band of the 
audio signal; 

a plurality of first filters coupled to the audio system, each first filter being 
operable to filter an i m sub-band of an output signal of the audio system; 

a plurality of second filters receiving the audio signal, each second filter being 
operable to filter an i m sub-band of the audio signal; 

a gain adjuster operable to adjust the i th sub-band of the adaptive graphic 
equalizer in response to a difference in the i m sub-band of the filtered output signal from 
the plurality of first filters and the i m sub-band of the filtered audio signal from the 
plurality of second filters; 
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a time averaging circuit coupled to the plurality of first filters and the plurality of 
second filters and operable to compute time averages of the plurality of filtered output 
signals and the plurality of filtered audio signals; 

a dB converter coupled to the time averaging circuit operable to convert the time 
averaged plurality of filtered output signals and the time averaged plurality of filtered 
audio signals to dB space; and 

a normalization circuit receiving the time averaged plurality of filtered output 
signals and the time averaged plurality of filtered audio signals in dB space, and 
adjusting the signals so that: 

where r u is the time averaged i m filtered output signal in dB space, and ou is the 
time averaged i m filtered audio signal in dB space. 

Claim-6^(original): The self-adaptive graphic equalizer, as set forth in claim 1, 
wherein the adaptive graphic equalizer comprises ten overlapping sub-bands, each sub- 
band having filters between ±18 dB. 



[origir 



ClainruT* (original): The self-adaptive graphic equalizer, as set forth in claim 1 , 
wherein the plurality of first and second filters each comprises bandpass filters. 

7 

Claim>8^(original): The self-adaptive graphic equalizer, as set forth in claim 1, 
wherein the audio system is a speaker-microphone combination system. 

ClainrUT(currently amended): A digital self-adaptive graphic equalization method 
to equalize the affects of an audio system on an audio signal, comprising: 

receiving an output signal from the audio system, the output signal being 
generated by the audio system in response to the audio signal; 

dividing the output signal into programmed N sub-bands and filtering ar* a 
programmed i th sub-band of the output signal, where i = 1-N; 

dividing the audio signal into the same programmed N sub-bands and filtering an 
a programmed i th sub-band of the audio signal, where i = 1-N; 
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determining a difference between the i th filtered sub-band of the audio signal and 
the i th filtered sub-band of the output signal; 

adjusting the gain of an i m equalizing filter of an adaptive graphic equalizer in 
response the difference between the i m filtered sub-band of the audio and output 
signals, the equalizing filters having different center frequencies and spanning a 
predetermined audio bandwidth; and 

generating an equalized audio signal and providing the equalized audio signal to 
the audio system. 



Claim jWrtoriginal): The self-adaptive graphic equalization method, as set forth in 



clainru&T further comprising: 

lowpass filtering an i th sub-band of the filtered audio signal, where i = 1-N; 
lowpass filtering an i th sub-band of the filtered output signal, where i = 1-N; 
mean normalizing the i m sub-band lowpass filtered audio signals and the i th sub- 
band lowpass filtered output signal and generating an i m sub-band of mean-normalized 
audio signal and an i* 1 sub-band of mean-normalized output signals. 



Claim 4? (original): The self-adaptive graphic equalization method, as set forth in 



claim 1©; further comprising: 

comparing the sub-band lowpass filtered output signal with the i th sub-band of 
mean-normalized audio signal; and 

adjusting the i m sub-band of the graphic equalizer in response to the comparison. 



Claim 42f*(original): The self-adaptive graphic equalization method, as set forth in 
claimjbf further comprising: 




comparing the H sub-band lowpass filtered output signal with the r sub-band of 
mean-normalized audio signal; and 

incrementing the i* sub-band of the graphic equalizer in response to the i th sub- 
band lowpass filtered output signal being less than the I th sub-band of mean-normalized 
audio signal, or decrementing the I th sub-band of the graphic equalizer in response to 
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the i* sub-band lowpass filtered output signal being greater than the i* sub-band of 
mean-normalized audio signal. 

Claim 431|original): The self-adaptive graphic equalization method, as set forth in 
claim^i©; further comprising: 

determining a difference between the i m sub-band lowpass filtered output signal 
and the i m sub-band of mean-normalized audio signal; and 

adjusting the i th sub-band of the graphic equalizer by the amount of the 
determined difference. 

Claim (previously presented): A digital self-adaptive graphic equalization 
method to equalize the affects of an audio system on an audio signal, comprising: 

receiving an output signal from the audio system, the output signal being 
generated by the audio system in response to the audio signal; 

dividing the output signal into N sub-bands and filtering an I th sub-band of the 
output signal, where i = 1-N; 

dividing the audio signal into the same N sub-bands and filtering an i th sub-band 
of the audio signal, where i = 1-N; 

determining a difference between the i m filtered sub-band of the audio signal and 
the i* filtered sub-band of the output signal; 

adjusting the gain of an i th equalizing filter of an adaptive graphic equalizer in 
response the difference between the i m filtered sub-band of the audio and output 
signals, the equalizing filters having different center frequencies and spanning a 
predetermined audio bandwidth; 

generating an equalized audio signal and providing the equalized audio signal to 
the audio system; 

computing a time averages of the plurality of filtered output signals and the 
plurality of filtered audio signals; 

converting the time averaged plurality of filtered output signals and the time 
averaged plurality of filtered audio signals to dB space; and 



Tl 29300 Page 6 of 11 

PAGE 8(13 * RCVD AT 4/14/2004 4:08:33 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/1 * DNIS:8729306 * CSID:972 917 4417 * DURATION (mm-ss):04-28 




adjusting the time averaged plurality of filtered output signals and the time 
averaged plurality of filtered audio signals in dB space so that: 

I>=2>' 

where r u is the time averaged i* filtered output signal in dB space, and o u is the 
time averaged i m filtered audio signal in dB space. 

Claim 45-(original): The self-adaptive graphic equalization method, as set forth in 
claim^ wherein filtering the plurality of audio and output signals comprises bandpass 
filtering the plurality of audio and output signals. 

H 

Claim J£ (original): The self-adaptive graphic equalization method, as set forth in 
claim^ further comprising: 

generating sound from the equalized audio signal using a speaker; and 
measuring the generated sound using a microphone. 

Claim +7 (original): The digital self-adaptive graphic equalization method, as set 
forth in claim \ wherein adjusting the gain of an i th equalizing filter comprises 
incrementing i from 1 through N. 

Up 

Claim 19 (currently amended): A digital self-adaptive graphic equalization method 
to equalize the affects of a speaker-microphone system and the environment on an 
audio signal, comprising: 

receiving an output signal from the audio system, the output signal being 
generated by the audio system in response to the audio signal; 

dividing the output signal into N programmed sub-bands and filtering aft a 
programmed i th sub-band of the output signal, where i = 1-N; 

dividing the audio signal into the same N sub-bands and filtering an i m sub-band 
of the audio signal, where i = 1-N; 

time averaging the N sub-bands of the filtered output signal; 

time averaging the N sub-bands of the filtered audio signal; 
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normalizing the time averaged N sub-bands of the filtered output signal and the 
time averaged N sub-bands of the filtered audio signal; 

determining a difference between the i* filtered sub-band of the audio signal and 
the i* filtered sub-band of the output signal; 

adjusting the gain of an equalizing filter of an adaptive graphic equalizer in 
response the difference between the i th filtered sub-band of the audio and output 
signals, the equalizing filters having different center frequencies and spanning a 
predetermined audio bandwidth; and 

generating an equalized audio signal and providing the equalized audio signal to 
the audio system. 



^paim -re (original): The self-adaptive graphic equalization method, as set forth in 
claim 4^ wherein time averaging the N sub-bands of the filtered audio signal and the 
filtered output signal comprises: 

lowpass filtering the 1 th sub-band of the filtered audio signal, where i = 1-N; and 
lowpass filtering the i th sub-band of the filtered output signal, where i = 1-N. 



Claim -20* (original): The self-adaptive graphic equalization method, as set forth in 
claim -w, wherein adjusting the gain of the graphic equalizing filter comprises 
incrementing the sub-band of the graphic equalizer in response to the i th sub-band 
lowpass filtered output signal being less than the i m sub-band of mean-normalized audio 
signal, or decrementing the i ft sub-band of the graphic equalizer in response to the i th 
sub-band lowpass filtered output signal being greater than the i th sub-band of mean- 
normalized audio signal. 



Claim 2f\ (original): The self-adaptive graphic equalization method, as set forth in 
claim wherein adjusting the gain of the graphic equalizing filter comprises adjusting 
the I th sub-band of the graphic equalizer by the amount of the determined difference. 
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^im^foriginal): The self-adaptive graphic equalization method, as set forth in 
claim further comprising: 

generating sound from the equalized audio signal using a speaker; and 
measuring the generated sound using a microphone. 
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